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ABSTRACT 

Tidal interactions between galaxies can trigger star formation, which contributes to the global star 
formation rate density of the universe and could be a factor in the transformation of blue, star-forming 
galaxies to red, quiescent galaxies over cosmic time. We investigate tidally-triggered star formation 
in isolated close galaxy pairs drawn from the Prism Multi-Object Survey (PRIMUS), a low-dispersion 
prism redshift survey that has measured ~120,000 robust galaxy redshifts over 9.1 deg 2 out to z ~ 1. 
We select a sample of galaxies in isolated galaxy pairs at redshifts 0.25 < z < 0.75, with no other 
objects within a projected separation of 300 /i" 1 kpc and Az/(1 + z) = 0.01, and compare them to 
a control sample of isolated galaxies to test for systematic differences in their rest-frame FUV — r 
and NUV — r colors as a proxy for relative specific star-formation rates. We find that galaxies in 
r p < 50 hr 1 kpc pairs have bluer dust-corrected UV — r colors on average than the control galaxies by 
—0.134 ±0.045 magnitudes in FUV — r and —0.075 ± 0.038 magnitudes in NUV — r, corresponding to 
a ~ 15 — 20% increase in SSFR. This indicates an enhancement in specific star formation rate due to 
tidal interactions. We also find that this relative enhancement is greater for a subset of r p < 30 hr 1 
kpc pair galaxies, for which the average colors offsets are —0.193 ± 0.065 magnitudes in FUV — r and 
—0.159 ± 0.048 magnitudes in NUV — r, corresponding to a ~ 25 — 30% increase in SSFR. We test 
for evolution in the enhancement of tidally-triggered star formation with redshift across our sample 
redshift range and find marginal evidence for a decrease in SSFR enhancement from 0.25 < z < 0.5 to 
0.5 < z < 0.75. This indicates that a change in enhanced star formation triggered by tidal interactions 
in low density environments is not a contributor to the decline in the global star formation rate density 
across this redshift range. 
Subject headings: galaxies: interactions 



1. INTRODUCTION 

Interactions between galaxies are an important pro- 
cess in the evolution of galaxies with cosmic time, 
as they can affect various galaxy properties such as 
star formation rate, morphology, and gas fraction. 
Simulations have shown that major interactions and 
mergers between galaxies can prod uce disturbed mor- 
phologies and trigger starbursts (e.g. iToomre fc Toomrd 
1973 Barnes fe Hernquistlll99lL Il992t IMihos et al.l | 1992t 
Kauffmann et all 119931: IMihos fc Hernquistl 119941 199ft 
Springell l200fl iTissera et al l 120021: Btmdv et all \2003t, 
Cox et all 120061: iDi Matteo et all 120071 l2008t lLotz et al l 
2008). Interacting and merging systems can also trig- 
ger intense infrared emission in gas-rich galaxies, result- 
ing in the formation of luminous an d ultra-luminous in- 
frared galaxies (LIRGs and ULIRGs; Sa nders fc Mirabel 
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119961 and references therein). The increase in the inci- 
dence of LIRGs and ULIRGs at intermediate redshifts 
(|Le Floc'h et all 120051: iRuiopakarn et all 120101) suggests 
that the decline i n the global star formation rate since 
redshift z ~ 1 (ILillv etall [l99l IMadau et all U995 
ICharv fc Elbaz 20011: IPerez -Gonzalez et aLll2005D may be 
caused by a decrease in the amount of star formation 
triggered by interactions over time. 

Past studies have shown that star formation triggered 
by major mergers is not a significant fraction of the over- 
all star formation rate at intermediate redshifts, how- 
ever. Using data from the Galaxy Evolution from Mor- 
phology and SEDs survey (GEMS: IrTx et al.ll200l and 
Classifying Objects by Medium-Band Observa tions in 
17 Filters ( COM BO-17; IWolf et all[200lT l200l survey, 
IWolf et all (|2005l ) found that morphologically-identified 
merging galaxies contribute roughly 20% of the ultra- 
violet luminosity d ensity (and thus, star formation rate 
density) at z ~ 0.7. iRobaina et al.l (|2009f) used data from 
GEMS and COMBO-17, along with data from the Space 
Telescope A901/ 2 Galaxy Evolution Survey (STAGES; 
iGrav et aT1l2009f K to show that < 10% of star formation 
at 0.4 < z < 0.8 is triggered by these major interactions. 
The conclusions drawn from these observational studies 
are in general agreement with the results of simulations 
performed by iHopkins et all (|2010l ). who find that only 
~ 5 — 10% of the star formation rate density out to z ~ 6 
is the result of merger-induced starbursts. 

While star formation triggered by major interactions 
and mergers may not be a significant contributor to the 
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evolution of the global star formation density, it is also 
important to examine the properties of the likely progen- 
itor population — close gala xy pairs (e.g. iPatton et al.l 
120001 iDe Propris et al.l l2007| ) - to investigate whether 
more frequent tidal interactions in close pairs could play 
a role. Searches for close galaxy pairs have been used 
by many independent studies to derive the evolution of 
galaxy merger rate s out to intermediate r edshifts (e.g. 
Burkev et all Il994t iCarlberg et all 11994 IPatton et all 



19971 120021 iLe Fevre et all 120001: iLin et all 12004 120081 
Bell et all l2006t iKartaltepe et all l2007t Ide Ravel et al 
2009). Star formation triggered by these tidal interac 



tions may also consume much of the galaxies' cold gas, 
which could be a key factor in the transformation of blue, 
star-forming galaxies to red, quiescent galaxies. We ex- 
pect it would be a bigger factor in dense environments 
where these interactions are more common, so tidally- 
triggered star formation may also be an important con- 
tributor to the redshift evolution of galaxies in different 
environments. 

The first indication that tidal inte ractions could af- 
fect g alaxy properties was found by lLarson fc Tinslevl 
(1978), who observed that interacting systems identi- 
fied by peculiar morphologies showed much greater scat- 
ter in their optical color distributions in comparison to 
morphologically-normal galaxies. This was interpreted 
to be the result of a recent burst of star formation trig- 
gered by the t idal interaction. S ubsequent studies (e.g. 
Condon et all 11982b iKeel et all 119851 : iKennicutt et all 



198% " found similar results indicating that rapid bursts of 



star formation were associated with tidal interactions be- 
tween galaxies. Most studies of tidally-triggered star for- 
mation in close galaxy pairs have been performed at low 
redshift (z < 0.1) using Ha emission as the main diagnos- 
tic of star formation rate. These studies have indicated 
that there is an overall enhancement in the star formation 
rate of close pairs of galaxies relative to a similar popu- 
lation of isolated galaxies, and that the strength of the 
enhancement is anticorrelated with the pair separation . 
One of these early studies by IKennicutt et al.l ()1987f ) 
found an enhancement in both Ha and far-infrared emis- 
sion in interacting galaxies compared to isolated galaxies, 
accounting for ~ 6% of the total massive-star formation 
in luminous star-forming galaxies. However, they found 
that the degree of enhancement had a large variation and 
that they were strongly biased toward unusually bright 
and active systems. Thus, they were unable to draw con- 
clusions about more typical interacting galaxy pairs. 

In order to isolate the effects of star formation trig- 
gered by tidal interactions, it is important to take 
into account the local environments of the galaxies 
in question. Dense environments, such as galaxy 
groups and clusters, are the most likely locations of 
tidal galaxy-galaxy interactions. However, these dense 
environments have a higher fraction of red elliptical 
galax ie s with little ongo i ng sta r formation (iDresslerl 
19801 IPostman fc Gellerl Il98l Hermit et al.l 119961 



Guzzo et al. 1997; Giur icin et al.l 120011: iGomez et all 
20031 : iKauffmann et al.l 12004 iBlanton et all I2005E It 

has been shown that tidally-triggered star formation in 
galaxy pairs is more pronounced at low densities, likely 
due to the fact that galaxies in dense environments have 
had their gas content ex h austed by pre v ious i nteractions 
(|Sol Alonso et al.ll2006h . IBarton et ail (|2007l) used sim- 



ulations to find that a significant fraction of close pairs 
tended to lie in host dark matter halos that contained 
more galaxies than just the two in the pair. They es- 
tablished that in order to isolate triggered star forma- 
tion, a sample of isolated pairs must be constructed and 
compared to a sample of isolated galaxies in the same 
sparse environments. iPerez et all ( 2009af) investigated 
the effects of various sources of bias that could influence 
the results derived from a comparison of galaxy pairs 
to a control sample. Using semi-analytical models, they 
showed that the local density in the environment of close 
pairs and the control galaxies is one of the most signif- 
icant sources of bias and must be accounted for when 
selecting an appropriate control sample. 

For observational studies, selecting a large sample of 
galaxy pairs in low-density regions is difficult due to 
the low frequency of close pairs that lie in these en- 
vironments. Only large-scale redshif t surveys such as 
the Sloan Digital Sky Survey (SDSS; lYork et alll2"000l\ 
and 2 dF Galaxy Redshift Survey f2dFGRS: IColless et all 
120011) can provide datasets with sufficient volume for sta- 
tistical studies of galaxy pairs in a variety of environ- 
ments. The spectroscopic data from these surveys can 
be used to create a sample of true isolated galaxy pairs 
by filtering out interloping apparent pairs that are close 
in projected separation but far apart in redshift, as well 
as deprojecting nearby galaxies to get a better handle on 
their local environments. 

More recent galaxy pair studies (|Nikplic ■ 
IWoods fc Oellerll2007i: Ellison et alll2008H Li 



have taken advantage of these larger samples from the 
SDSS and found an anticorrelation between specific star 
formation rate (SSFR) and projected separation, r p , be- 
tween the pairs within ~ 30 h^ 1 — 100 h^ 1 kpc. These 
works do not explicitly account for the local environ- 
ments of the pair and control galaxies, allowing them 
to define large pai r samp les containing several thousand 
galaxies. iLi et all (|2008f) did test the relative enhance- 
ments in isolated and non-isolated pairs and did not 
find a significant difference. However, they characterize 
the environment only in a very small region (projected 
within 100 h~ x kpc) around their galaxies, which the re- 
sults of IBarton et al.l (|2007f ) suggests is not large enough 
to acc urat ely quantify the l ocal d ensity. iNikolic et all 
(2004) and IWoods fc Gellerl (|2007l ) both find a stronger 
enhancement in tidally-triggered st ar formation f o r blue 
star -forming galax ies. Interestingly, INikolic et al.l (2004) 
and lLi et~a l. ( 2008) find little dependence of the enhance- 
ment on the relative mass or lum inosity of the pair galax- 
ies to their companions , whereas IWoods fc Gellerl pool 
and lEllison et all ([2008) find that the relative magnitude 
of the pair is important in the effectiveness of the tidally- 
triggered interactions. 

A similar dependence of star formation rate on pro- 
jected separa t ion i n clos e pairs has b een f ound by 
IBarton et ail (|2000| ) a nd IWoods et all (120061) in the 
CfA2 redshift surve y (|Geller fc Huchral I1989I ). and by 
lLambas et ail (120031 ) in the 2dFGRS. While these studies 
have made use of large- volume surveys at low redshifts to 
investigate a large sample of close pairs, comparatively 
few studies of tidal interactions have been performed at 
intermediate redshifts, where the effects may be more 
prominent due to the higher star formation rate density 
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and gas fraction in the universe at those epochs. These 
intermediate-redshift studies could be valuable in deter- 
mining whether a decline in star formation triggered by 
tidal interactions contributes to the decline in the global 
star formation rate. 

Only recently have intermediate-redshift surveys with 
sufficient vo lume been utiliz ed to examine close pairs in 
this reg ime. iLin et all (120071 ) used data from the DEEP2 
survey (|Davis et al.ll2003l ) along with infrared fluxes from 
Spitzer and found an enhanced SSFR in r p < 50 h kpc 
close pairs and morphologically-identified merger sys- 
tems, but were unable to draw conclusions about the red- 
shift evolution of the signal between redshifts 0.1 and 1.1. 
They also found that the anticorrclation between star 
formation rate and pair separation seen in low-redshift 
pair s tudies was seen at higher redshift. Ide Ravel et al.l 
(2009) found an enhancement in [O II] luminosity in 
close pairs o ut to z ~ 1 in the VIM OS VLT Deep Sur- 
vey (VVDS; iLe Fevre et aD 12001 . although they did 
not control for the local environment of the pairs and 
focused primarily on the evo lution of the merger rate. 
iFreedman Woods et al.l (|2010f ) studied the enhancement 
of SSFR in the Smithsonia n Hcctospec Lensing Survey 
(SHELS; IGeller et al.ll200l at redshifts 0.08 < z < 0.38 
and found similar trends to the previous low-redshift 
studies, but they also did not look for redshift evolution 
in their sample. 

In this paper, we investigate the relative SSFR of 
galaxies in isolated close pairs compared to a control sam- 
ple of isolate d galaxies in the Prism Multi-Object Survey 
(PRIMUS^: ICoilet al.ll20Tol Cool et al. in preparation), 
a low-dispersion prism intermediate-redshift survey that 
provides the largest sample of faint galaxy redshifts yet 
to z ~ 1. We use existing UV and optical photometry 
to infer rest-frame UV — r colors as a proxy for SSFR. 
One advantage of studying galaxies at intermediate red- 
shifts is that the ultraviolet emission, which measures the 
young intermediate-to-high- mass (> 5 M©) stellar pop- 
ulation of galaxies, is shifted redward, close to or into 
observed-frame optical wavelengths. This makes it an 
ideal tracer of st ar formation over a range of redshifts 
(|Kennicutti 119981 and references therein), although the 
UV is more susceptible to attenuation by dust. We have 
deblended UV data from the G alaxy Evolution Explorer 
(GAL EX; IMartin et aLll2005D that we use to determine 
rest-frame fluxes in both the far-UV (FUV; A e // ~ 1530 
A) and near-UV (NUV; X eff ~ 2270 A) bands. 

Our goal is to study the relative effects of tidal in- 
teractions on SSFR at intermediate redshifts (z ~ 0.5), 
where relatively few studies of this nature have been per- 
formed in comparison to low redshift studies. We inves- 
tigate galaxies in pairs with a projected separation of 
r p < 50 h~ x kpc , which has been used in previous stud- 
ies fe.g. lBarton et al.l2000t[Freedman Woods et alj2010j) 
as a typical distance within which to define interacting 
systems. We also select a subsample of galaxies in pairs 
with a projected separation of r p < 30 hr x kpc to look 
for an increased enhancement in SSFR with decreasing 
separation, as has been indicated by past studies. We fo- 
cus on the SSFR rather than the absolute star formation 
rate so that we are not biased toward intrinsically more 

1 http:/ /cass. ucsd.edu/~acoil/primus/ 



massive and luminous galaxies with increasing redshift. 
We examine how those effects might evolve over a range 
of redshifts (0.25 < z < 0.75) to investigate whether the 
overall downward trend of star formation rate in field 
galaxies is reflected in isolated pair galaxies undergoing 
tidal interactions. A large redshift survey like PRIMUS 
(^120,000 robust galaxy redshifts over 9.1 deg 2 out to 
z ~ 1) is needed for such a study in order to define a 
clean sample of isolated pair galaxies that is large enough 
to compare statistically to an unbiased control sample. 

This paper is organized as follows. In § [5J we describe 
the PRIMUS dataset and the cuts we apply to create a 
clean sample from which to select pair and isolated galax- 
ies. In §[3j we describe our methodology for determining 
the FUV and NUV-ba.nd fluxes for our sample. We de- 
scribe our method for selecting isolated pair galaxies and 
a corresponding control sample in § 2] We present our 
results in § [5] and discuss them in § [5] We summarize 
our main conclusions in § [7J Throughout this paper, we 
assume a ACDM cosmology with fi TO = 0.3, 51a = 0.7, 
and h — 0.71. All magnitudes used in this paper are 
on the AB system. Rest-frame colors are denoted by a 
preceding superscript zero, e.g. (u — r). 

2. DATA 

We draw our sample of g alaxies from the Prism Multi- 
Object Survey (PRIMUS; ICoil et al.l l20Tol Cool et al. 
in preparation), a low-resolution spectroscopic redshift 
survey covering 9.1 deg 2 of the sky with existing multi- 
wavelength data from the infrared to the X-ray, including 
UV data from GALEX. The PRIMUS catalog contains 
robust redshifts for ^120,000 objects to a flux limit of 
i ~ 23. The redshifts from PRIMUS have been demon- 
strated to be accurate to within cr z /(l + z) < 0.005 and 
contain < 3% catastrophic outliers (Az/(1 + z) > 0.03). 
The advantage of using the PRIMUS dataset is that it 
surveys a volume comparable to the 2dFGRS, but at 
redshifts out to z ~ 1. By sacrificing spectral resolu- 
tion for throughput, PRIMUS is able to observe ~ 2, 500 
objects simultaneously and probe a much larger volume 
than high-resolution spectroscopic surveys at comparable 
redshifts such as DEEP2 and VVDS. 

PRIMUS targets multiple independent fields covering 
a total area of 9.1 deg 2 . The targeted fields have multiple 
bands of optical photometry that were used in the red- 
shift determination. The full details of the optical pho- 
tometry, z e ropoi nts, and relevant references are given in 
ICoil et al.l pi . 

To ensure a high-quality sample from which to select 
pair galaxies and control samples, we apply a series of 
selection criteria to the PRIMUS catalog. First, we only 
include objects that have a redshift confidence of Q = 4, 
which creates the most pure sample with the lowest num- 
ber of redshift outliers, and we also select objects that do 
not have any extraction flags indicating poor data quality 
or an uncertain redshift determination (see Cool et al. in 
preparation for details). We also require objects to have 
been identified as a galaxy (as opposed to a star or broad- 
line AGN) by the templates used in the redshift fitting. 
In addition, we only include objects that have an ap- 
parent i-band magnitude (inferred by K-correcting from 
the nearest available photometric band to the observed- 
frame i-band) brighter than 22.5. The catastrophic out- 
lier rate for galaxies brighter than this limit is < 5% but 
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Fig. 1. — Redshift distribution of the parent sample. The dashed 
lines indicate the redshift range (0.25 < z < 0.75) from which we 
select the pair sample. 

has not been well-tested at fainter magnitudes, so we do 
not include those objects in our analysis. Finally, we 
only include objects in regions where we have deblended 
GALEX fluxes (see § 13. 1[) . Hereafter, we refer to this 
pruned catalog as the "parent sample" . The parent sam- 
ple contains 55,944 galaxies, and its redshift distribution 
is shown in Figure [T] 

All rest-frame quantities are computed using the kcor - 
rect software package (V4.1.4; iBlanton fe Roweisl 120071) . 
To summarize, the software fits the sum of a set of ba- 
sis templates at the PRIMUS redshift to the broadband 
optical photometry available in each field. The basis tem- 
plates are based on stellar population synthesis models 
and are constrained to produce a non-negative best-fit 
template. It is this best-fit template that we use to in- 
fer rest-frame absolute magnitudes by K-correcting from 
the nearest observed photometric band in that object's 
particular field. 

3. DETERMINATION OF UV-R COLOR 

We quantify the SSFR of galaxies by calc ulating their 
rest-fr ame FUV — r and NUV — r colors. Sali m et al.l 
(2005) has shown that NUV — r is tightly correlated 
with the ratio of current (within the past ^100 Myr) to 
past-averaged star form ation, which is related to SSFR 
(|Kennicutt et al.l I1994D . The UV flux is a proxy for 
star formation rate since it traces young, massive stars, 
and the r-band flux is a proxy for stellar mass since it 
will trace the older stellar populations of galaxies and is 
relatively insensitive to extinction from the interstellar 
medium of the host galaxy. 

3.1. UV Flux Determination 

GALEX has a typical PSF full-width at half- 
maximum of 4.2" in the Ft / F-ba nd and 5.3" in the 
NUV -band (|Morrissev et al.l I2007T ). Although deep 
GALEX photometry exists for all of the PRIMUS fields, 
these PSF widths correspond to a projected distance 
ranging from ~ 15 h^ 1 — 25 h^ 1 kpc at the redshift con- 
sidered in our analysis, which is problematic for resolving 
close pairs with smaller projected separations. There- 
fore, a team member (S. Arnouts) has created a catalog 
of object fluxes from GALEX that have been determined 
using a Bayesian deblending technique ([Guillaume et all 
2006). The technique uses an expectation- maximization 



(EM) algorithm to determine flux solutions for blended 
objects using optical priors from the bluest available 
photometric band in each field (typically u-band or B- 
band) and has been used in past studies with deep 
GALEX imaging (e.g. [ Zamoiski et al. 2007) : l llbert et all 
120091 iSalim et alJl2009b lHammer et all 120101 ) . The EM 
algorithm is only applied to objects fainter than NUV — 
21.75. At brighter magnitudes, blending and confusion 
is not a major issue, so the GALEX pipeline photometry 
is used. GALEX coverage exists for 7.47 of the 9.1 deg 2 
observed by PRIMUS. For this analysis, we only include 
objects that are in the GALEX catalog. 

3.2. UV Extinction Corrections 

Actively star-forming galaxies ar e expected to have 
their UV flux attenuat ed due to dust (Sa nders fc Mirabel 
U996tlKennicuttlll998D . As a result, UV fluxes will be un- 
derestimated unless dust extinct ion is accounted for. We 
use the relations determined by ICortese et al.l (120081 ) to 
convert the galaxies' total infrared-to-UV (TIR/UV) ra- 
tio and °(UV — r) color into extinction corrections for 
both the FUV-b&nd and iV£/V-band, Apuv and Anuv, 
respectively. These relations use the °(UV — r) colors to 
control for the age of the underlying stellar population. 
If unaccounted for, the UV attenuation calculated from 
other methods (e .g. Kong et all 12004 iBuat et all 120051: 
Sali m et al.ll2007l) will be overestimated in general. 

We estimate the total infrared-to-FUV ratio 
(TIR/ FUV) of a galaxy using its °(FUV - NUV) 
color (jCortese et all 120061 120081 ) for the A FU y calcu- 
lation. In calculating Apfjjv, w e convert this into a 
TIR/NUV ratio. We note that ICortese et all ([20081) 
claim that these extinction corrections are valid only for 
galaxies with °(FUV - r) > 1.6 and °{NUV - r) > 1.5, 
respectively. For galaxies with bluer colors, we will un- 
derestimate the extinction correction needed. However, 
only ~ 20% of the galaxies in both our pair and control 
samples fall in this range, so the extinction correction 
should be valid for the majority of our sample. 

Given the number of assumptions made in determin- 
ing this extinction correction, we investigate both the 
corrected and uncorrected UV — r colors in our results 
(§0. 

4. SAMPLE SELECTION 

Simulations have shown that the fraction of galax- 
ies in close pairs exhibiting enhanced star forma- 
tion relative to isolated galaxies can be biased to- 
ward lower values if the environme nt of the interact- 
ing galaxy is not ta ken into account (Bar ton et alll2007t 
iPerez et all [2009a) . This effect results from the well- 
known morphology-density relation: a larger fraction 
of galaxies in overdense environments are red early- 
type ellipticals with little star formation compared to 
galaxies in underdense environments, where there is 



a lar g er fraction of blu e late -t ype spirals (iDresslerl 
[19801: IPostman fc Gellen Il98i IGiuricin et al.l 120011: 
G6m< 



Gom ez et al . 2003; Kauffmann et al . 2004; Blan ton et all 
120051) . The results of simulations bv lBarton et all (2007) 
show that galaxies in r p < 50 hr 1 kpc close pairs are 
likely to be in dark matter halos that contain more galax- 
ies than the two comprising the pair, and in many cases 
(~40%) contain 9 or more galaxies. These dense envi- 
ronments will have large effects on the inferred SSFR 
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of the galaxy pair. In order to distinguish star forma- 
tion triggered by tidal interactions with a single compan- 
ion galaxy from environmental effects, one must focus on 
pairs in low density environments and compare the rela- 
tive SSFR of those galaxies with that of a control sample 
of galaxies in a simil ar environmen t . 

The simulations of iBarton et al.l (|2007f) show that the 
effects of a tidal interaction between members of a galaxy 
pair can be separated from the effects of the surrounding 
environment by considering only pairs with no other ob- 
jects within a projected separation of 700 hr 1 kpc, and 
comparing them to a control sample consisting of isolated 
galaxies with no other objects within 300 hr 1 kpc and at 
most one object between 300 hr 1 kpc and 700 kpc 
away. However, they find that the majority (~70%) of 
galaxies in their simulations with a projected separation 
of at least 300 h~ Y kpc to their nearest neighbors are in 
isolated halos, and this fraction increases with even larger 
projected distances to their nearest neighbor. They also 
find that the masses of isolated close pair host halos are 
generally two to three times the masses of isolated single 
galaxy host halos, indicating that isolated galaxies are 
the progenitors of the isolated pairs. Since the local en- 
vironment of a progenitor should remain the same after 
an interaction with another isolated galaxy, one would 
expect that pairs with no other galaxies within 300 
kpc should also mostly reside in host halos with no galax- 
ies oth er than itself and its companion. 

The IBarton et al.l (|2007j ) simulations were also de- 
signed to match a volume- limited sample of Mb < —19 
galaxies selected from the 2dFGRS. Our parent sample, 
on the other hand, is a flux-limited sample. The _B-band 
luminosity for galaxies at our detection limit ranges from 
Mb — 5 log h rs -16 at z = 0.25 to M B -h\ogh « -18.5 
at z = 0.75. Roughly one-third of our pair and isolated 
sampl e consists of ga l axies less luminous than those used 
in the IBarton et al.l (|2007l) analysis. We conclude that 
their results, when applied to our sample, are overly con- 
servative in the sense that had they considered less lu- 
minous galaxies, they likely would have found that they 
could have set their projected separation threshold to 
less than 700 h~ x kpc and still have found most of their 
pair and isolated galaxies in isolated halos. Therefore, 
we must reduce our cut on the projected distance to the 
nearest neighbor since our sample includes fainter galax- 
ies. For these reasons, we apply a threshold of 300 
kpc in radius to define our isolated pair and control sam- 
ples. We test for potential biases resulting from our use 
of a flux-limited sample in the discussion of our results 

(§©• 

4.1. Pair Sample 

The sample of isolated pair galaxies (hereafter referred 
to as the "pair sample") is defined as objects in the par- 
ent sample with exactly one neighbor within 50 h^ 1 kpc 
in projected separation and within Az/(1 + z) < 0.01, 
with no other objects within a projected separation of 
300 hr 1 kpc and within Az/(1 + z) < 0.01 of the mean 
redshift of the pair. We also consider a subset of these 
pair galaxies that have a projected separation less than 
30 hr x kpc. The redshift-space cut corresponds to a re- 
cessional velocity difference of AV < 3000 km s _1 . This 
is a larger AV cut than past studies have used (typically 



AV ~ 500 — 2000 km s _1 ) to account for peculiar veloc- 
ities, but is necessary due to the redshift uncertainty of 
PRIMUS. This will have the effect of introducing more 
interlopers into our pair sample and will dilute any sig- 
nal from triggered star formation, making our results a 
lower limit. 

We impose a lower limit of r p > 5 hr x kpc on the pro- 
jected separation of pairs in our sample since at smaller 
separations it is difficult to distinguish true merging sys- 
tems from spurious pair detections (e.g. irregular galax- 
ies that may be mi sidentified in t he ph otometry as two 
separate objects). iPatton et al.l (|2000( ) find that these 
very close pairs should only account for ~5% of true 
r p < 20 h" 1 kpc pairs based on an extrapolation of the 
correlation function, so they should comprise an even 
smaller fraction of our pair sample. We limit the pair 
sample to objects where at least 90% of the area pro- 
jected within 300 hr 1 kpc of the object falls within the 
observed PRIMUS region. This removes objects that lie 
too close to the boundaries of the survey (including CCD 
gaps) or to a region masked due to a bright star since we 
will be limited in our ability to constrain the local en- 
vironment in those areas. We only include objects that 
have no more than two potentially conflicting neighbors 
in the PRIMUS targeting catalog (defined as nearby ob- 
jects in projection that overlap with the 30" x 8" ex- 
traction region of the galaxy). This removes objects for 
which we might potentially underestimate the density of 
its local environ ment due to densit y- dependent sampling 
in PRIMUS fsee lCoil et all (pOlOt) for details), although 
many of these objects may actually be at different red- 
shifts than the pair galaxy of interest. We also only con- 
sider galaxies in our full sample with (u — r) < 2 (Fig- 
ure [2]) , which approximately selects galaxies in the blue 
cloud. This is done to ensure that we are not comparing 
galaxies from completely different populations. Based on 
past results, we ex pect the blue galaxies to show a more 
pronounced signal (iNikolic et al 112004 iSol Alonso et al.l 
l2006tlWoods fc Gellerll2007ft . This optical color selection 
potentially removes dusty star-forming galaxies on the 
red sequence, but only a small fraction (~15%) of red 
sequence galaxies out to z = 0.5 at a flux li mit similar 
to th at of our sample is actively star-forming (|Zhu et al.l 
2010). We do not place constraints on the luminosity 
difference between galaxies in a pair, so both major and 
minor interactions are included in our sample. 

We note that these selection criteria are applied to pair 
galaxies individually so that it is possible for one galaxy 
in a pair to be included in the pair sample, while its 
companion is not. We show HST imaging for a subset of 
pairs in Figure [3] as an example of typical galaxy pairs 
in our sample. These pairs are taken from the COSMOS 
field, where existing HST imaging is publicly available. 

Due to the lack of volume at low redshift in PRIMUS 
and the drop in the observed number density at higher 
redshift (see Figure [p, we restrict the pair sample to 
galaxies in the range 0.25 < z < 0.75. After applying 
these cuts, we have a total of 195 r p < 50 hr 1 kpc pair 
galaxies. Of these pair galaxies, 101 are in r p < 30 hr 1 
kpc pairs. In Figure EJ we plot the distribution of 
Azj{\ + z) for our pair sample. We find that although 
we chose a relatively large cut at Az/{1 + z) < 0.01 
(AV < 3000 km s _1 ) to allow for redshift uncertainties, 
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Fig. 2. — Color-magnitude diagram for the parent sample (left), isolated pair galaxies with r p < 50 h^ 1 kpc (center), and isolated sample 
(right). The 50% and 75% contours are shown for clarity. The hatched region indicates the pair and isolated galaxies with °(u — r) > 2, 
which we exclude from our analysis. The number of objects in each sample, not including the hatched region, is given in the bottom right 
corner of the corresponding panel. 
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Fig. 3. — HST imaging of a subset of close galaxy pairs in the COSMOS field. Circles have been drawn around the galaxies in the pair 
(black) and other objects in the parent sample (grey). The redshift of each object is indicated below the circle. The length of the bar in 
the upper left corner of each panel represents a projected distance of 50 h^ 1 kpc at the mean redshift of the depicted pair. 
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Fig. 4. — Redshift-space pair separation distribution for r p < 
50 /i — 1 kpc pair galaxies (blue solid line) and r p < 30 kpc pair 
galaxies (red dashed line). Roughly 90% of our pair galaxies are 
separated from their neighbor by Az/(1 + z) < 0.005 (AV < 1500 
km s — 1 ). 

roughly 90% of the galaxies in the pair sample have a 
redshift-space separation within Az/(1 + z) < 0.005 of 
their neighbor, corresponding to a recessional velocity 
difference within AV < 1500 km s _1 . The median reces- 
sional velocity difference for the pair sample is AV ~ 635 
km s^ 1 . 

In order to test for any possible redshift dependence of 
a detected signal, we subdivide our pair sample into two 
bins in redshift: a lower-redshift (0.25 < z < 0.5) and 
higher-redshift (0.5 < z < 0.75) bin. We select a separate 
control sample (see § I4.3[) for the r p < 50 hr 1 kpc and 
r p < 30 hr 1 kpc pairs in each of our three redshift ranges. 

4.2. Isolated Sample 

In order to test for an enhancement in star formation 
in close pair galaxies due to tidal interactions, we need 
a control sample with which to compare. To do this, 
we first define a population of isolated galaxies (here- 
after referred to as the "isolated sample") by consider- 
ing only galaxies in the parent sample with no other ob- 
jects within a projected separation of 300 h~ x kpc and 
Az/(1 + z) < 0.01. The selection criteria we apply to 
the pair sample based on the survey boundaries, con- 
flicting slits, and °(u — r) color are also applied to the 
isolated sample. We do not apply a strict redshift cut 
on the isolated sample, although we do match our pair 
sample to a subset of the isolated sample in both redshift 
and rest-frame r-band magnitude when constructing the 
control samples (§ 14. 3|) . The color-magnitude diagrams 
of the parent sample, pair sample, and isolated sample 
are shown in Figured There are a total of 7,890 galaxies 
in the isolated sample. 

We note that roughly ^20% of the galaxies in both 
the pair and isolated samples have a potential compan- 
ion projected within 50 h^ 1 kpc in the imaging data 
with a targeting magnitude (typically r-band or i-band) 
brighter than 22.5 that was not targeted by PRIMUS for 
spectroscopy. These objects could potentially result in 
our pair sample containing objects in overdense regions 
or our isolated sample containing pair galaxies, both of 
which will dilute our results. However, many of these 
potential companions may actually be at different red- 
shifts than the objects in our samples, so it is likely that 
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Fig. 5. — Redshift (left) and r-band luminosity (right) distribu- 
tion for the final r p < 50 h~ 1 kpc pair sample (solid) and the full 
isolated galaxies sample (dashed). The Pks value for each distri- 
bution is given in the top left corner of the corresponding panel. 
The distributions for the two samples are clearly drawn from dif- 
ferent populations, indicating that the full isolated galaxy sample 
is not a well-matched control sample for the pair galaxies. 

a much smaller fraction of our data is affected. 

4.3. Building a Fair Control Sample 

Since PRIMUS is a flux-limited survey, close pairs de- 
tected at higher rcdshifts will be biased toward smaller 
luminosity contrasts because fainter objects will not be 
identified (Pa tton et al.l [2000h . At higher redshifts, iso- 
lated galaxy pairs with one lower-mass galaxy below the 
flux limit will be misidentified as an isolated galaxy. To 
ensure that we are comparing the pair galaxies to a fair 
control sample, we need to create the control sample in 
a way such that its redshift and magnitude distributions 
match those of the pair galaxy sample. The isolated sam- 
ple clearly does not satisfy this, as shown in Figure [5j 
The numbers in the top left corner of each panel indi- 
cate the Kolmogorov-Smirnov (KS) probability, Pks, of 
two distributions having been drawn from the same sam- 
ple ; _^urthermore : _the results of simulations performed 
by iPerez et al.l (|2009af) suggest that 70% of the differ- 
ences between galaxies in close pairs and a control sample 
of isolated galaxies can be removed by constraining their 
redshift, stellar mass, and local environment distribu- 
tions. Much of the remaining differences between the two 
samples in their study can be removed by also controlling 
for the mass of the host dark matter halo, which we are 
unable to constrain wi th our data. Howe ver, they claim 
in a subsequent study (jPerez et al.ll2009a ) that they may 
have overestimated these effects, so their findings on the 
influence of host halo mass should be considered an upper 
limit. We have already controlled for the local environ- 
ment of our samples as described in § 14.11 and § 14.21 By 
also controlling for redshift and stellar mass, we elimi- 
nate the most significant biases that could influence our 
results. 

We use a method similar to that of lEllison et al.l (j2008[ ) 
to select a subset of the isolated sample that is matched 
in redshift and r-band luminosity (as a proxy for stellar 
mass) to our pair sample. For each pair galaxy, we calcu- 
late its distance from all galaxies in the isolated sample 
in the two-dimensional parameter space defined by the 
redshift and r-band absolute magnitude distributions of 
the sample. This distance, A z -m t , is defined as 



A., 



-M, 



— \/ A \Zpairgal Ziso) ~t~ {-^r,pairgal M-r,iso) 



where 



Zpairgal j Ziso : 

shifts and rest-frame 



M, 



and M r 



(1) 

are the red- 



r,pazrgal ; 

r-band absolute magnitudes of a 



WONG ET AL. 



TABLE 1 

Isolated Pair and Control Samples 



-0.134 ± 0.045 and A(NUV 



-0.075 ± 0.038 for 



Redshift 


r p < 50 h 


kpc 


r p < 30 h 


- 1 kpc 




^control 


N i 


N control 


0.25 < z < 0.75 


195 


5850 


101 


3030 


0.25 < 2 < 0.50 


124 


3720 


69 


2070 


0.50 < 2 < 0.75 


71 


2130 


32 


960 













given pair and isolated galaxy, and A is a scaling factor. 
We select a fixed number, N nearest , of isolated galax- 
ies in order of increasing A 2 _j/ r for each pair galaxy 
and use those galaxies as our control sample, which 
results in a control sample consisting of N contro i = 
N n e.n.r™t.N„ ai rnn i galaxies. By s ampling with replace- 
ment, which lEllison et al.l (|2008|) did not do, our con- 
trol samples can contain duplicates of the same isolated 
galaxy. However, this removes any dependence of an in- 
dividual pair galaxy's control sample on the rest of the 
pair sample. We choose N nearest — 30, which is roughly 
the largest value such that the total number of galaxies 
in a control sample is no greater than twice the number 
of unique galaxies in that same sample across all six of 
the pair samples in our analysis (see below). Based on 
trial and error, we set A = 12, which produces a consis- 
tent scaling between the values of Pks f° r the redshift 
and M r distributions with increasing N nearest . 

Figure [6] shows the redshift and r-band luminosity dis- 
tributions for the r p < 50 h~ 1 kpc and r p < 30 h kpc 
pair samples and their respective control samples across 
the full redshift range, indicating that the samples are 
well-matched. We also compare the 0.25 < z < 0.5 and 
0.5 < z < 0.75 pairs with their respective control sam- 
ples and find similar results. The number of objects in 
each sample for the different redshift ranges is given in 
Table [U 

5. RESULTS 

For each of our redshift ranges, we determine the dis- 
tribution of °{FUV - r) and °{NUV - r) colors for the 
r p < 50 hr x kpc and r p < 30 h~ x kpc pair samples and 
their respective control samples. We calculate the shifts 
between the mean colors of the pair sample and its cor- 
responding control sample, 

A(FUV-r) = (°(FUV-r) pairga i)-(°(FUV-r) control ), 

(2) 

and 

A(NUV-r) = ( (NUV-r) pazrgal )-(°(NUV~r) control }. 

(3) 

The error on the mean is determined by a/ s/N for each 
sample. To quantify the level of confidence in our re- 
sult, we run a KS test to determine the likelihood of the 
(UV — r) distributions of the pair and control samples 
having been drawn from the same parent distribution. 

In the top row of Figure El we plot the frequency dis- 
tribution of galaxies as a function of the quantities de- 
fined in Equations [2] (left plot) and [3J (right plot) for 
r p < 50 hr x kpc pair galaxies, r p < 30 h~ x kpc pair 
galaxies, and their respective control samples of isolated 
galaxies. The pair sample shows an excess of galaxies 
at bluer colors with a mean offset of A(FUV — r) = 



the r p < 50 h" 1 kpc pair galaxies, indicating an enhance- 
ment in SSFR relative to the control sample. A stronger 
enhancement is seen in the r p < 30 hr 1 kpc sample with 
a mean offset of A(FUV - r) = -0.193 ± 0.065 and 
A(NUV-r) = -0.159±0.048. This is in agreement with 
past results indicating that star formation enhancement 
due to tidal interactions between galaxy pairs is anticor- 
related with pair separation. The values of A(FUV — r) 
and A(NUV — r) are given in Table [51 along with the 
error bars and the corresponding values of Pks- The 
Pks values for the r p < 50 h" 1 kpc and r p < 30 h^ 1 kpc 
pairs indicate that the null hypothesis (that the pair and 
control samples were drawn from the same °(UV — r) 
distributions) can be rejected at ~ 95% significance. 

Figure [7] also shows the results for galaxies at lower 
(0.25 < z < 0.5) redshift and higher (0.5 < z < 0.75) 
redshift in the middle and bottom rows, respectively. In 
the lower redshift bin, the excess of blue °(UV — r) col- 
ors for pair galaxies is consistent with the overall results 
across both r p samples, showing a slightly stronger en- 
hancement for the r p < 50 h' 1 kpc sample compared to 
those across the full redshift range. In the higher redshift 
bin, the r p < 30 hT x kpc pair galaxies show a weaker ex- 
cess of blue colors, although this result is less significant 
than the lower redshift sample due to a smaller sample 
size (see Table [TJ) . Although a larger sample size would 
help to better constrain their significance, these results 
indicate that SSFR enhancement due to tidal interac- 
tions in small-separation pairs shows some evidence for 
redshift evolution between z = 0.25 and z — 0.75, al- 
though it is marginal given the error bars. In Figure [HI 
we show this main result. 

Given the assumptions made in performing the UV 
extinction correction, we also consider the uncorrected 
UV — r colors of the pair and cont rol samples. Figure P 
shows the results obtained when the lCortese et al.1 ()2008f l 
correction is not applied. These results are also quanti- 
fied in Table [2j We find that our general result is qual- 
itatively unchanged when compared to the extinction- 
corrected results in Figure [7] The distribution of UV — r 
colors has shifted redward as expected, but by a simi- 
lar amount for both the pair and control samples. The 
A(FUV-r) and A(NUV-r) values have shifted slightly 
blueward by ~ la. The Pks values still indicate a re- 
sult at > 95% significance. Our conclusions are therefore 
robust to any uncertainties introduced by the UV extinc- 
tion corrections. 

6. DISCUSSION 

Our study of close pair galaxies in PRIMUS re- 
veals a stronger SSFR enhancement in the subset of 
r p < 30 h^ 1 kpc pair galaxies than in the subset of 
r p < 50 hT x kpc pair galaxies, which is consistent with 
the findings of previous studies at both low redshift 
(iKennicutt et aL]| T987; Bart on et al.ll2000t jLambas et al.l 
120031 INikolic et aUl2004t IWoods k Gellerll2007D and in- 
termediate redshift ( Lin et al.ll2007| ) . This is likely due to 



the fact that at larger separations, the interacting galax- 
ies are further away in time from perigalacticon, which is 
when the tidal effects between the two are greatest (tidal 
force approximately scales as r~ 3 ). Before the closest 
pass of the galaxies in the pair, the r p < 50 h~ x kpc pair 
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Fig. 6. — Left: Redshift distribution for pair galaxies (solid) and the corresponding control samples (dashed). The two panels show the 
distributions for the r p < 50 h~ 1 kpc pair galaxies (left) and the r p < 30 hr 1 kpc pair galaxies (right). The KS probability of the two 
samples having been drawn from the same distribution is indicated in the top left corner. In both cases, the pair and control samples are 
well-matched. Right: r-band luminosity distributions for pair galaxies and the corresponding control samples. 
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Fig. 7. — Left: °(FUV — r) distribution for pair galaxies (solid) and their corresponding control sample (dashed). The vertical lines at 
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for the r p < 50 h~ 1 kpc pair galaxies (left) and the r p < 30 /i -1 kpc pair galaxies (right). The three rows show the results for the full 
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given in the top left corner of each panel. The results suggest an enhancement in the SSFR of close pair galaxies relative to the control 
sample at ~ 3<r significance for the full redshift range. Right: (NUV ~ r) distribution for pair galaxies and their corresponding control 
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TABLE 2 

Results 



Redshift 


Extinction 
r p < 50 h^ 1 kpc 


Corrected 

r p < 30 h" 1 kpc 


Unco 

r p < 50 h^ 1 kpc 


rrected 

r p < 30 h- 1 kpc 


A(FUV - r) 
A(NUV - r) 


A(FUV - r) 
A(NUV - r) 


A(FUV - r) 
A{NUV ~ r) 


A(FUV - r) 
A(NUV - r) 


0.25 < z < 0.75 


-0.134 ± 0.045 4.7c-02 
-0.075 ± 0.038 7.2c-02 


-0.193 ± 0.065 5.0c-02 
-0.159 ± 0.048 3.8c-02 


-0.220 ± 0.058 l.le-02 
-0.132 ± 0.042 2.8e-02 


-0.254 ± 0.087 3.4e-02 
-0.194 ± 0.058 2.6e-02 


0.25 < z < 0.50 


-0.191 ± 0.055 3.8c-02 
-0.124 ± 0.045 4.2c-02 


-0.232 ± 0.080 3.9c-02 
-0.174 ± 0.058 7.0c-02 


-0.267 ± 0.071 1.7c-02 
-0.177 ± 0.051 1.6c-02 


-0.334 ± 0.104 2.0e-02 
-0.236 ± 0.069 4.9e-03 


0.50 < 2 < 0.75 


-0.034 ± 0.076 9.7c-01 
0.011 ± 0.068 1.0e+00 


-0.109 ± 0.112 7.8c-01 
-0.127 ± 0.084 6.4c-01 


-0.137 ± 0.099 4.0e-02 
-0.055 ± 0.070 3.9e-01 


-0.083 ± 0.158 4.7c-01 
-0.103 ± 0.102 5.0e-01 
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Fig. 8. — Redshift dependence of A(FUV — r) (top panel) and 
A(NUV - r) (bottom panel) for the r p < 50 h' 1 kpc (blue solid 
line) and r p < 30 /i -1 kpc (red dashed line) pairs. The points are 
offset from the bin centers for clarity. The dotted line at A(UV — 
r) = represents the null hypothesis of no enhanced SSFR for the 
pair galaxies. We find marginal evidence for evolution of A(UV —r) 
with redshift. 



galaxies have had less time for tidal interactions to have 
affected the gas within each galaxy and triggered new 
star formation. After the closest pass, the r p < 50 hr 1 
kpc pair galaxies have had a longer amount of time for 
the increased UV flux from tidally-triggered star forma- 
tion to fade due to the passive evolution of the stellar 
populations formed during the interaction. 

To obtain a rough estimate of the fractional increase 
in the SSFR of pair galaxies relative to the control 
galaxies, we run stellar population synthesis models 
(|Bruzual fc Chariot! I2003D . To represent a galaxy be- 
fore interaction with a companion, we assume a constant 
star formation rate of 1 M© yr _1 and run the model to 
t = 6.5 Gyr, which is approximately the time between 
an assumed formation redshift of z = 3 and the mean 
redshift of our sample, z sa 0.5. We also test r-models 
where the SFR decreases with a characteristic timescale 
of t = 5 Gyr and find similar results. The peak intensity 
of tidally-triggered star for mation is expected to last for 
only a few hundred Myr (iDi Matteo et all [20071 120081: 
iFreedman Woods et al.ll2010D . so to simulate a tidally- 
triggered burst of star formation, we add a second burst 
of constant star formation lasting from t = 6.5 Gyr to 
t = 6.8 Gyr. We then compare the °(UV — r) color and 
the SSFR over this timescale to those of a model where 
the second burst was excluded (representing a control 
galaxy). By running a number of trials with varying 
burst strengths, we determine that the mean enhance- 
ment in SSFR for the r p < 50 h" 1 kpc and r„ < 30 hr 1 



kpc pair galaxies is roughly ~ 15 — 20% and ~ 25 — 30%, 
respectively. These values are broadly consistent wit h 
the results of simulations from IDi Matteo et al.l (|2008|) . 
who find that the median integrated star formation rates 
of interacting galaxies are ~ 15 — 25% greater than those 
of isolated galaxies (depending on disk inclination) over 
the same time period following a tidal interaction for 
merging systems. Our results are also consistent with 
the enhancement in birthrate parameter in low-redshift 
galaxy pairs found bv lLambas et al. ( 2003) after account- 
ing for the fact that they look at pairs with smaller pro- 
jected separations (r p < 25 h~ l kpc) than we do. We 
note that we have not explicitly controlled for the rela- 
tive masses/luminosities of the interacting pair galaxies, 
so the inclusion of minor interactions in our sample may 
reduce the level of the average enhancement we would 
other wise find (e.g. IWoods &: Gelled I2007t Ellison et all 
2008). The SSFR enhancement could also be biased 
toward lower values by interlopers in our pair sample, 
as projection effects can result in a significant fraction 
(~ 50%) of apparent pairs not being physically associ- 
ated, even when a strict cut on recession al velocity dif- 
ference is applied (Pa tton fc At field 2003). 

Due to the likely increased gas content and frequency 
of tidal interactions at higher redshifts, we may have ex- 
pected an enhancement of tidally-triggered star forma- 
tion in close pairs to contribute to the increase in the 
global star formation rate at hi gher redshift compa red to 
the present epoch (ILillv et al.l [19 96; Ma dau et al.l 119961 : 
ICharv fc Elbazl 120011; IPerez-Gonzalez et al.l I2005F . The 
lack of significant redshift evolution in our results sug- 
gests that tidally-triggered star formation in close pairs 
is not a major contributor to the change in the global 
star formation rate across this redshift range. If one 
assumes a strong redshift dependence of the pair frac- 
tion of (1 + z) 4 - 74 for late-type galaxies at cqmpara - 
ble luminosities to our sample ([de Ravel et al.l [2009) , 
having no evolution in the enhancement of the SSFR 
due to tidal interactions means that roughly twice the 
amount of tidally triggered star formation per unit co- 
moving volume is occurring at 0.5 < z < 0.75 than at 
0.25 < z < 0.5. If this enhancement is only ~ 25% of the 
SSFR of isolated galaxies (ignoring the likely lower en- 
hancement in early-type galaxies) , and pair galaxies only 
comprise some fraction of the entire galaxy population at 
a given redshift, then the total decrease in the SFR den- 
sity due to tidal interactions is not a significant factor 
in the change of the global SFR density, which has de- 
clined by a factor o f ~ 2 over this redshift rang e assuming 
Psfr oc (1 + z) 4 ([Perez-Gonzalez et al.|[2005h . This im- 
plies that previous results showing that mer ger-induced 
star formation is also not a major contributor (| Wo If et al.l 
120051: IRobaina et all 120091: IHopkins et all 12010ft can be 
extended to more frequent tidal interactions. Further- 
more, tidally-triggered star formation does not appear 
to be sensitive to changes in the gas content of galax- 
ies as a function of redshift since we see no evidence for 
evolution. 

Because the parent sample is drawn from a flux-limited 
survey, one potential source of bias is the fact that lower 
luminosity objects will not be detected at higher red- 
shifts. To test this, we run our analysis on a sub- 
set of the parent sample, including only objects with 
Mb — 51og/i < —18.5, which is roughly the lowest B- 
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Fig. 9. — Same as Figure [jj except without the UV extinction corrections applied. The conclusions are similar to those in Figure 171 
indicating that they are robust to the assumptions made in our extinction correction. 



band luminosity of galaxies in the parent sample at 
z = 0.75. We find that the SSFR enhancements in the 
pair galaxies shift downward by ~ lc, although the er- 
ror bars are larger due to the smaller sample size. There 
is still only marginal evidence for redshift evolution, in- 
dicating that our use of a flux-limited sample does not 
change our conclusions. 

7. CONCLUSIONS 

Using spectroscopic data from the recently-completed 
Prism Multi-Object Survey (PRIMUS), in'addition to 
existing broadband photometric data and deblended 
GALEX data in the PRIMUS helds, we study the en- 
hancement of SSFR in isolated close pairs of galaxies 
relative to a fair control sample in the redshift range 
0.25 < z < 0.75. In comparison to the numerous in- 
vestigations of tidally-triggered star formation in close 
pairs at low redshift [z ~ 0.1), few studies of a similar 
nature have been performed at these intermediate red- 
shifts. This has been primarily due to the lack of spec- 
troscopic redshifts at the depth and volume needed to 
obtain a sufficiently large sample size for these studies. 
PRIMUS has now allowed us to dehne a clean sample of 
isolated close galaxy pairs and to perform this analysis 
at intermediate redshift. 

We define a sample of 195 galaxies that are in isolated 
close pairs with projected separation r p < 50 hr 1 kpc 
and Az/(1 + z) < 0.01, as well as a population of 7,890 
isolated galaxies from which we build representative con- 
trol samples that are matched in redshift and r-band lu- 
minosity to the pair galaxies. We split the pair sample 
into two bins in redshift to further investigate the effect 
of redshift on the relative enhancement. For each redshift 
range, we also select a subsample of r p < 30 h~ x kpc pairs 
to search for a stronger signal at smaller projected sep- 
aration, as is expected based on previous observational 
results at lower redshift. 



Our results show that for the full redshift range (0.25 < 
z < 0.75), the pair galaxies have bluer °(UV—r) colors on 
average than isolated galaxies with similar redshift and 
r-band luminosity distributions by — 0.134 ± 0.045 mag- 
nitudes in °{FUV - r) and -0.075 ± 0.038 magnitudes 
in °(NUV — r) for the r p < 50 hr 1 kpc pair galaxies. 
For the subset of r p < 30 h^ 1 kpc pair galaxies, the 
colors are bluer by A(FUV - r) = -0.193 ± 0.065 and 
A(NUV - r) - 0.159 ± 0.048 magnitudes. This indicates 
an enhancement in SSFR of roughly ~ 15 — 20% and 
- 25 - 30%, for the r p < 50 /i" 1 kpc and r p < 30 /i" 1 
kpc pairs, respectively. The stronger enhancement in the 
subset of r p < 30 h~ x kpc pair galaxies is consistent with 
previous results at low redshifts. A larger sample of pair 
galaxies would help to better constrain the significance 
of the enhancement. 

We find marginal evidence for evolution of the SSFR 
enhancement in close pairs with redshift with the en- 
hancement being slightly more significant at lower red- 
shifts, indicating that a decrease in the level of tidally- 
triggered star formation in low-density environments is 
not a contributing effect to the overall decrease in global 
star formation rate density from z ~ 1 to the current 
epoch. 

PRIMUS is one of the first redshift surveys with the 
width and depth needed to create a large enough sam- 
ple of isolated pair and control galaxies for studies of 
tidally-triggered star formation at intermediate redshifts. 
Future studies will require redshift surveys that probe 
larger volumes to obtain the requisite number statis- 
tics needed to better constrain the redshift evolution of 
tidally-triggered star formation in close pairs. 
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